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Abstract 
Aims: The aims were to study the occlusion, orthodontic treatment need and the 
reasons for orthodontic treatment of young Chinese adults in Hong Kong.  
Methods: A convenient sample of 240 Chinese undergraduate students of the 
University of Hong Kong (HKU) aged 18-27 years old was selected. A close-ended 
questionnaire was used to evaluate their orthodontic treatment demand. Among them, 
120 participants (50%) were examined clinically by a calibrated examiner in the Dental 
Unit of the HKU to record the participants’ occlusion using Angle’s Classification and 
British Standard Incisor Classification.  Their treatment need was graded using the 
Index of Orthodontic Treatment Need (IOTN). Participants who had undergone 
orthodontic treatment were excluded from the clinical examination. Re-examination of 
10% of the students (12) was carried out to assess the intra-examiner agreement. 
Results: A total of 13% of the participants (51) had undergone orthodontic treatment. 
Among those without orthodontic treatment, the most prevalent molar relationship was 
Class I (Left: 78%, Right: 68%), and that of incisor relationship was Class III (61%). 
46% of the students had moderate orthodontic treatment need and 33% had great or 
very great treatment need. The three most common reasons given by participants 
demanding orthodontic treatment were to improve appearance, self image and self 
confidence.  
Conclusion: The most prevalent molar relationship was Class I and incisor relationship 
was Class III. A majority (80%) of them needs orthodontic treatment and the common 
reasons for orthodontic demand were to improve appearance, self image and self 
confidence. 
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1 Introduction 
 
1.1 Ideal and normal occlusion 
Recognition of what constitutes an ideal occlusion and a normal occlusion is the basis 
to the study of malocclusion. ‘Normal occlusion’ is different from ‘ideal occlusion’ 
(Houston, 1982). Ideal occlusion is a theoretical concept based on the morphology of 
the teeth, and its value is a theoretical standard by which other occlusions can be judged. 
It does not take into account the changes that occur with age. In contrast with ideal 
occlusion, there can be no precise description of normal occlusion. 
 
Normal occlusion allows for minor variations from the ideal which are aesthetically and 
functionally satisfactory. This occlusion includes slight irregularities of tooth alignment 
and relationship (Jones and Oliver, 1994). More severe tooth malpositions and 
malrelationships between the arches are described as ‘malocclusions’. 
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1.2 Malocclusion 
Malocclusion is a malrelationship between the arches in any of the planes of space or in 
which there are anomalies in tooth position beyond the limits of normal (Jones and 
Oliver, 1994). Malocclusion has negative effects on an individual’s dental health, 
dentofacial appearance and social behaviour (Klages et al., 2004). Malaligned teeth 
may encourage food packing and hinder an individual’s effort on maintaining oral 
hygiene, predisposing to dental diseases. Malocclusion often results in unfavourable 
dentofacial appearance, which will adversely affect an individual’s social behaviour 
and self-concept (Kiyak and Reichmuth, 2005).  The aetiology of malocclusion is 
mainly genetic (e.g. discrepancies between tooth size and arch size), with the influence 
of local factors, such as anomalies in the number (e.g. premature loss or retained 
primary tooth), position (e.g. transposition of teeth) and form (e.g. peg-shaped lateral 
incisors) of teeth. Furthermore, abnormal habits (e.g. finger-sucking) and unfavourable 
soft tissue factors (e.g. abnormal labial fraenum) can also be the causes of 
malocclusion. 
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1.3 Methods of occlusion assessment 
Many methods have been suggested to assess occlusion and/or orthodontic treatment 
need. Tang (1994) have summarized the common methods and concluded that the 
methods of assessing occlusion can be broadly divided into three types: qualitative, 
quantitative (indices) and grade index scales. 
 
1.3.1 Qualitative measurement  
The most common qualitative assessment of malocclusion is Angle’s classification 
(Angle, 1899) which classifies occlusion into 3 groups (Table 1). This classification of 
occlusion has been one of the most popular and is widely taught in dental schools. 
However, it only examines molar relationships and does not take into account of the 
relationship of anterior teeth, which are aesthetically important (Gravely and Johnson, 
1974). 
 
Table 1 Angle’s Classification of malocclusion  
Angle’s classification Description 
 
Class I (neutrocclusion) 
 
The mesiobuccal cusp of the upper first permanent molar 
occludes with the mesiobuccal groove of the lower first 
molar.  
 
Class II (distocclusion) The mesiobuccal cusp of the lower first permanent molar 
occludes distal to the Class I position.  
 
Class III (mesiocclusion) The mesiobuccal cusp of the lower first permanent molar 
occludes mesial to the Class I position.  
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To supplement the occlusal assessment with the relationship of the front teeth, the 
British Standard Institute (B.S.I.) developed an incisor relationship classification (Table 
2), which describes occlusal traits by means of categorizing different types of 
malocclusion for quick and easy documentation, and provides a common and simple 
method for communication between dentists (British Standard Institute, 1983). 
 
Table 2 British Standard Incisor Classification  
 
Incisor 
classification 
 
Description 
 
Class I 
 
The lower incisor edges occlude with or lie immediately below the 
cingulum plateau of the upper central incisors. 
 
Class II The lower incisor edges lie posteriorly to the cingulum plateau of the 
upper incisors. There are two subdivisions: 
 
 Division 1 –  the upper central incisors are proclined or of average 
inclination and there is an increase in overjet and; 
 
 Division 2 –  the upper central incisors are retroclined. The overjet is 
usually minimal or may be increased. 
 
Class III The lower incisor edges lie anterior to the cingulum plateau of the upper 
incisors. The overjet is reduced or reversed. 
 
 
The relationship of upper and lower incisors is described using the terms ‘overjet’ and 
‘overbite’. Overbite measures the vertical overlap of the upper and lower incisors when 
viewed anteriorly and the normal range is 0-3 mm. Overjet measures the distance 
between the upper and lower incisors in the horizontal plane and the normal range is 
2-4 mm. 
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1.3.2 Quantitative measurement  
One of the more widely accepted quantitative measurements (indices) in assessing 
occlusion includes the Occlusal Index (OI) (Summers, 1966). It includes nine weighted 
and defined measurements: molar relationship, overjet, overbite, posterior crossbite, 
posterior open bite, tooth displacement, midline relation, maxillary median diastema, 
and congenitally missing maxillary incisors. Separate scoring schemes and forms have 
been designed for different stages of dental development, namely primary, mixed, and 
permanent dentitions. The OI gives scores ranging from 0 to 16. The severity for 
malocclusion and orthodontic treatment need according to the OI score are shown in 
Table 3. OI measures malocclusion traits as manifested in intra- or inter-arch deviations. 
However, it does not take soft tissue profiles or facial asymmetries into account. 
 
Table 3 Orthodontic treatment need according to the Occlusal Index Score 
Grade OI score Treatment need 
I 0.0 – 2.5 Good occlusion; no evidence of an occlusal disorder. 
 
II 2.6 – 4.5 No treatment; slight deviations, no treatment indicated. 
 
III 4.6 – 7.0 Minor treatment; minor deviations in occlusion, could be remedied 
by simple treatment. 
 
IV 7.1 – 11.0 Definite treatment; major deviations in occlusion which could be 
remedied by major treatment. 
 
V 11.1 – 16.0 Worst occlusion; these occlusions were highly disfiguring to the 
patients and would rank first in treatment priority. 
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1.3.3 Grade index scale  
A grade index scale for assessment of orthodontic treatment need was first developed 
by the orthodontic section of the Swedish Dental Society and the Swedish Medical 
Board (Linder-Aronson, 1974). A commonly used grade index scale is the Index of 
Orthodontic Treatment Need (IOTN) (Brook and Shaw, 1989), which appears to be 
gaining acceptance in the U.K. (Shaw et al., 1991). IOTN ranks malocclusion in terms 
of significance of the condition for the individual’s dental health and sociopsychologic 
well-being. It contains two parts, the Dental Health Component (Table 4) and the 
Aesthetic Component (Figure 1), and is used to determine which patients should be 
taken on for treatment and who would benefit most from the treatment. An advantage 
of using the IOTN is that only the worst trait is recorded and thus it is simpler and less 
time consuming, which makes clinical examination more practical and simple. 
However, the IOTN overestimates tooth displacement and crossbite, and puts heavy 
weight on missing teeth (So et al., 1993). 
 
Table 4 The Dental Health Component of the IOTN  
  
GRADE 1 (None)  
Extremely minor malocclusions including contact point displacements < 1mm. 
 
GRADE 2 (Little) 
Increased overjet > 3.5mm but ≤ 6mm with competent lips. 
Reverse overjet > 0mm but ≤ 1mm. 
Crossbite with ≤ 1mm discrepancy between retruded contact position and intercuspal position. 
Contact point displacements > 1mm but ≤ 2mm. 
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Table 4 The Dental Health Component of the IOTN (Continued) 
                                                                            
Anterior or posterior open bite > 1 mm but ≤ 2mm.  
Increased overbite ≥ 3.5mm without gingival contact. 
Pre- or post- normal occlusions with no other anomalies (includes up to half a unit discrepancy). 
 
GRADE 3 (Moderate need) 
Increased overjet > 3.5mm but ≤ 6mm with incompetent lips. 
Reverse overjet > 1mm but ≤ 3.5mm. 
Anterior or posterior crossbite with > 1mm but ≤ 2mm discrepancy between retruded contact 
position and intercuspal position. 
Contact point displacements > 2mm but ≤ 4mm. 
Lateral or anterior open bite > 2 mm but ≤ 4mm. 
Complete deep overbite on gingival or palatal tissues but no trauma. 
 
GRADE 4 (Great treatment need) 
Less extensive hypodontia requiring prerestorative orthodontics or orthodontic space closure to 
obviate the need for a prosthesis. 
Increased overjet > 6mm but ≤ 9mm. 
Reverse overjet > 3.5mm with no masticatory or speech difficulties. 
Reverse overjet > 1mm but ≤ 3.5mm with recorded masticatory and speech difficulties. 
Crossbite with > 2mm discrepancy between retruded contact and intercuspal position. 
Posterior lingual crossbite with no functional occlusal contact in one or both buccal segments. 
Severe contact point displacements > 4mm. 
Extreme lateral or anterior open bite > 4mm. 
Increased and complete overbite with gingival or palatal trauma. 
Partially erupted teeth, tipped and impacted against adjacent teeth. 
Presence of supernumerary teeth. 
 
GRADE 5 (Very great treatment need) 
Impeded eruption of teeth (except for third molars) due to crowding, displacement, presence of 
supernumerary teeth, retained deciduous teeth and any pathological cause. 
Extensive hypodontia (>1 tooth in a quadrant) requiring prerestorative orthodontics. 
Increased overjet > 9mm.  
Reverse overjet > 3.5mm with reported masticatory or speech difficulties. 
Defects of cleft lip and palate and other craniofacial anomalies. 
Submerged deciduous teeth. 
                                                                       
Figure 1 The Aesthetic Component of the IOTN: the severity of the appearance of the 
malocclusion is matched to the nearest example and the score (1-10) is recorded 
 
 
1.4 Epidemiology of malocclusion 
A study by Soh et al. (2005) on Chinese male adults using qualitative measurement 
showed that the incisor relationship based on the British Standard Incisor Classification 
was 48%, 26%, 4% and 23% for Class I, Class II/1, Class II/2, and Class III 
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respectively. The right molar relationship prevalence was 50%, 24% and 25% for 
Angle’s Class I, II, and III respectively. 
  
Tang (1994) studied 108 Hong Kong male dental students using the Occlusal Index 
(quantitative measurement) and found that 58% of students had good occlusion or no 
need for treatment (Grade 1 or 2), while 19% of them had minor treatment need (Grade 
3) and 46% required definite treatment or had the worst occlusion (Grade 4 or 5). The 
most commonly occurring feature was crowding (39%) followed by Class II 
malocclusion (21%) and Class III malocclusion (15%). 
  
Hägg et al. (2001) used the IOTN (grade index scales) to study 223 young Chinese 
adults attending a dental clinic. They reported that more than half (54%) of the studied 
adults had ‘great’ or ‘very great’ orthodontic treatment need.  31% of those adults had 
‘moderate’ treatment need, and 15% had ‘little’ or ‘no’ treatment need.  
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2 Aims and Objectives 
 
2.1 Study Aims 
The aims were to study the occlusion, orthodontic treatment need and the reasons for 
orthodontic treatment of young Chinese adults in Hong Kong. 
2.2 Study Objectives 
The objectives of this community health project were: 
i. To study the occlusion among Hong Kong young Chinese adults; 
ii. To explore the demand of Hong Kong young Chinese adults regarding orthodontic 
treatment; 
iii. To examine the reasons for orthodontic treatment demand among Hong Kong 
young Chinese adults; and 
iv. To investigate the treatment need among Hong Kong young Chinese adults. 
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3 Project Outline 
Date Event 
 
Nov 2005 
 
 
Topic discussion 
 
Dec 2005 
 
 
Confirmation of topic 
 
Jan 2006 
 
 
Project discussion and literature review 
 
Feb 2006 
 
 
Preparation of project protocol  
 
 
Feb 16-17, 2006 
 
 
Pilot questionnaire testing 
 
Feb 22, 2006 
 
 
Clinical calibration examination 
 
Feb 27-Mar 3, 2006 
 
 
Data collection 
 
Mar 2006 
 
 
Data analysis 
 
April 2006 
 
 
Report writing 
 
May 2006 
 
 
Submission of final report 
 
June 2006 
 
Project presentation 
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4 Methods 
 
4.1 Sample 
The target group of this study was local Chinese undergraduate students of the 
University of Hong Kong (HKU). This target group was chosen as a convenient sample 
to represent Hong Kong young Chinese adults. The study consisted of two parts: a 
questionnaire survey and a clinical examination. The sample size of the questionnaire 
survey was 240, of which 120 participants were invited for a clinical examination. 
 
4.2 Date and Venue of the Study 
The main study was conducted from Feb 27, 2006 (Monday) to Mar 3, 2006 (Friday). 
The questionnaire survey was performed in the canteen of Chong Yuet Ming Amenities 
Centre in the HKU campus. The clinical examination was carried out in the Dental 
Clinic of the University Health Service of HKU. 
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4.3 Questionnaire Survey 
The questionnaire survey was a face-to-face interview with local Chinese students by a 
pair of interviewers using a close-ended questionnaire, which consisted of 10 questions. 
 
4.3.1 Development of the questionnaire 
The questionnaire was formulated based on the aims and objectives of our project. A 
draft questionnaire was designed and then pilot-tested on a group of university students. 
The purpose of the pilot test was to find out if the questions asked were clearly 
understood by the respondents. Feedback from respondents was evaluated to ensure that 
the choices provided were sufficient. In addition, they were asked to give comments on 
those questions. 
 
Amendments to several questions (regarding the wording of the questions and answer 
choices) were then made according to the suggestions collected from the pilot test. The 
amended questionnaire (Appendix I) was prepared in Chinese and asked in Cantonese 
by the interviewers. The questionnaire consisted of 10 close-ended questions (Appendix 
I), and it was expected to be completed within 5 minutes. An English translation is 
included in Appendix II for reference. 
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Questions were asked to obtain information on the following aspects: 
i. Past orthodontic experience and reasons for receiving orthodontic treatment; 
ii. Self-perceived orthodontic treatment need and its reasons; 
iii. Factors affecting orthodontic demand; 
iv. Acceptance of dental malalignment; and  
v. Dental habits and dental awareness. 
Background information of gender and age was also obtained from each student. 
 
4.3.2 Questionnaire interview 
Face-to-face interviews were carried out by pairs of interviewers to a quota sample of 
240 HKU students in the main campus. A screening question was asked before each 
interview in order to verify that each respondent was a local Chinese HKU 
undergraduate student. Questions were asked in Cantonese. Answers were recorded by 
the first interviewer and were immediately cross-checked by the second interviewer to 
minimize recording errors. The ten IOTN photographs (Figure 1) were shown one by 
one to the interviewee, in the order of increasing severity of malalignment, and his/her 
acceptance level of dental malalignment was recorded. 
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4.4 Clinical Examination  
After the interview, each student was invited to participate in a clinical examination for 
orthodontic assessment. The first 120 students that agreed to participate in the clinical 
assessment were examined by the same examiner at the HKU University Health Service 
Dental Clinic. 
 
4.4.1 Charting form 
The charting form (Appendix III) for the orthodontic diagnosis and assessment of 
orthodontic treatment need was designed using the qualitative measurements of Angle’s 
Classification and British Standard Incisor Classification. In addition, the Dental Health 
Component of the IOTN was used to grade the orthodontic treatment need. 
 
4.4.2 Calibration 
The calibration of clinical examination was carried out in the Prince Philip Dental 
Hospital. A total of 7 dental students were examined by one examiner. Another group 
member was assigned to record the findings. Advice was sought from an orthodontic 
teacher, Dr. Margareta S. A. Bendeus Hägg, on the clinical assessment. The charting 
form was evaluated and amendments were made accordingly. 
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4.4.3 Clinical examination 
The participants were examined on a dental chair under dental lighting. Teeth were 
dried with dental gauze when necessary. Cheek retractors were used to facilitate direct 
vision on the molars when recording molar relationships. The molar, canine and incisor 
relationships were recorded while the participants occluded in their intercuspal position 
(centric occlusion). Overjet and overbite were measured with a Williams periodontal 
probe 14W to the nearest 0.5mm. Students were informed of their occlusal status and 
toothpaste was given as a souvenir at the end of the examination. 
 
The clinical parameters recorded included the sagittal relationship, overjet, overbite, 
missing or supernumerary teeth, crossbite, open bite and the treatment need based on 
the IOTN. The sagittal relationship was studied according to Angle’s Classification for 
the molar and canine relationship and British Standard Incisor Classification for incisor 
relationship.  
 
Any missing teeth (excluding third molars) were recorded according to the FDI 
numbering system. Any absent premolars were assumed to be second premolars. 
 
Maximum overjet was measured in millimeters from the buccal aspect of the upper 
central incisors to that of the lower central incisors in the horizontal plane. Maximum 
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overbite was measured by the vertical overlap of the upper and lower incisors when 
viewed anteriorly in millimeters. The presence of any crossbite and open bite was 
recorded. 
 
The severity of malocclusion was graded by Dental Health Component of IOTN. The 
most severe malocclusion feature of the patient was used to categorize the grades of 
orthodontic treatment need. 
 
The following are additional explanations of the criteria used in the Dental Health 
Component of IOTN: 
i. Reverse overjet is used to describe the relationship of a group of incisors rather than 
a single tooth. If an isolated incisor is in reverse overjet, this is referred to as an 
anterior crossbite. 
ii. An open bite exists when the lower teeth are not overlapped by the upper teeth in 
the vertical plane. Only open bites involving two or more teeth are graded. The 
degree of open bite is measured by recording the maximum aperture between the 
incisal edges or cuspal tips of the teeth perpendicular to the occlusal plane. 
iii. A tooth which fails to lie in its normal position in the line of the arch is said to be 
displaced. The degree of displacement is determined by measuring the distance 
between the contact point of the displaced tooth and the contact point of the 
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adjacent tooth. The largest contact point displacement determines the grade of 
treatment need. 
iv. Without the help of radiographs, unerupted teeth with sufficient space to erupt are 
not considered to be impeded until the normal range of variation in eruption dates 
has been exceeded. 
v. For pre-normal or post-normal occlusions, if there is a cusp-to-cusp relationship 
where full interdigitation is ‘out’ by half a premolar unit, then it falls into Grade 2. 
Other pre-normal or post-normal occlusions with full interdigitation are not graded. 
 
To determine the intra-examiner error, one-tenth of those clinical examination 
participants were randomly selected for a second clinical examination.  
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4.5 Data Input and Analysis 
Data from the questionnaires and clinical examination forms were manually inputted 
into Microsoft Excel 2003. The data was then checked by another group member before 
being analyzed. The data was processed using the analytical software SPSS 13.0. The 
intra-examiner agreement on diagnosis of sagittal relationship and IOTN was measured 
by Cohen’s Kappa statistics. Chi-square test was used to examine the differences in the 
demand and history of orthodontic treatment by gender, and the differences in the 
perception of having orthodontic treatment by gender. Student’s t-test was used to 
examine the differences of acceptance of tooth malalignment by gender. The level of 
statistical significance was set at p = 0.05. 
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5 Results 
A total of 240 students were interviewed. The age of students ranged from 18-27 years 
old with a mean age of 21 ± 2 (Table 5). The male (113) to female (127) ratio was 
around 1:1. Among them, 120 participants (55 male and 65 female) were successfully 
examined clinically. They also had a mean age of 21 ± 2. 
  
Table 5 Age and sex of participating students 
Event Age (mean ± SD) Male/Female Number 
Questionnaire survey 21 ± 2 113/127 240 
Clinical examination 21 ± 2 55/65 120 
 
About three-quarters (74%) of participants were regular dental attenders who had dental 
visits at least once a year, while 4% had never visited a dentist before (Table 6). There 
was no statistically significant difference between the proportion of male and female 
students who visited dentist at least once a year. 
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Table 6 Number of students who visited dentist at least once a year 
Visit the dentist at least once a year Yes (%) No (%) 
Male 79 (33%) 34 (14%) 
Female 99 (41%) 28 (12%) 
Total 178 (74%) 62 (26%) 
Significance p = 0.16 
 
5.1 Past orthodontic experience 
A total of 67 participants (28%) had gone to see a dentist for orthodontic consultation in 
the past (Table 7). Among them 31 received orthodontic treatment to correct their 
malocclusion and to align their teeth. Fifty-five students had received advice for 
orthodontic treatment when they visited their dentist for routine checkup and more 
female students had received orthodontic advice from dentists than male students 
(p<0.05). 
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Table 7 Number of students who sought consultation, had treatment and received 
dentist advice 
 
 
Sought ortho 
consultation 
 
No. 
Had ortho 
treatment 
No. 
Received ortho 
advice 
No.
Male 28 (12%) 13 (5%) 20 (8%)
Female 39 (16%) 18 (8%) 35 (15%)
Total 67 (28%) 31 (13%) 55 (23%)
Significance p = 0.31  p = 0.43  p = 0.07  
    
    
 
5.2 Orthodontic treatment demand 
A total of 76 participants indicated that they had demand for orthodontic treatment. 
Among them 31 students received orthodontic treatment to correct their malocclusion 
and to align their teeth. The main reason was to ‘improve their appearance’ (78%) 
(Figure 2). Other reasons were to ‘improve self image’, ‘improve self confidence’ and 
‘parental advice’. It was noted that all students who demanded orthodontic treatment 
because of ‘parental advice’ had undergone orthodontic treatment. A few participants 
cited other reasons, such as ‘improvement in cleaning’ and ‘improvement in tooth 
alignment’. Not many students demanded orthodontic treatment to improve their 
‘chewing function’, ‘speech’ and ‘social life’. 
Figure 2 Reasons for demanding orthodontic treatment demand (N=76) 
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Of all the respondents who have not had orthodontic treatment (N=209), 65% of them 
would not consider orthodontic treatment in the future.  
Among those 135 respondents who would not consider orthodontic treatment, a 
majority of them (82%) thought that they had ‘no orthodontic treatment need’. Other 
common reasons of refusing treatment were ‘long treatment time’ (23%), ‘high cost’ 
(19%), ‘pain’ (14%) and ‘poor appearance during treatment’ (14%) (Figure 3). A few 
students (2%) also refused considering orthodontic treatment as they thought that 
‘treatment results would not be so good due to older age’.  
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Figure 3 Reasons for not seeking orthodontic treatment (N=135) 
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5.3 Perception of appearance during orthodontic treatment 
Most of the respondents (73%) considered that the appliances used in orthodontic 
treatment would pose a ‘negative effect’ on the general appearance (Table 8). Eight 
students had ‘no comment’ or were ‘not sure’, and these responses were excluded from 
the analysis. In addition, since only one female student chose ‘positive effect’ for this 
question, the students reported ‘positive effect’ and ‘no effect’ were grouped together 
for Chi-square testing. There was no statistically significant difference between males 
and females on the perception of appearance during orthodontic treatment (p= 0.41).  
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Table 8 Students’ perception of appearance during orthodontic treatment  
Perception of appearance 
during ortho treatment 
Positive or no effects Negative effects 
Male 12% (27) 35% (81) 
Female 16% (37) 38% (87) 
Total 28% (64) 73% (168) 
Significance p = 0.41 
 
5.4 Expected orthodontic treatment fee 
More than half (53%) of the respondents expected the fee for orthodontic treatment to 
be in the range of ‘$5,000-$15,000’ (Figure 4). 21% and 20% of students expected 
orthodontic treatment fees to be ‘less than $5,000’ and ‘$15,001-$25,000’ respectively. 
A few students (5%) considered ‘$25,001-$35,000’ as the expected fee, and only one 
student among those 240 participants accepted orthodontic treatment fees to be ‘higher 
than $35,000’. 
 
 
 
Figure 4 Orthodontic treatment fee expected by students (N=240) 
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5.5 Perceived social impact by malaligned teeth 
Regarding the impact of malaligned teeth on daily life, the most significantly affected 
aspect was ‘self image’ (72%), followed by ‘self confidence’ (68%), ‘dating/courting’ 
(56%), ‘social life’ (41%) and ‘employment’ (34%). Some also considered that 
malaligned teeth would affect their ‘chance of job promotion’ (12%). Other reasons that 
were given included ‘speech’, ‘mastication’, ‘deteriorating periodontal health’ and 
‘general dental health’. Only 5% of the respondents would consider malalignment to 
have ‘no impact’ on daily life (Figure 5). 
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Figure 5 Perceived social impacts by tooth malalignment (N=240) 
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5.6 Acceptance of dental malalignment  
The mean value of the IOTN photos of which respondents thought needed orthodontic 
treatment was 3.9 ± 1.1 (Table 9). Student’s t-test found no statistically significant 
difference between male and female in the acceptance of the severity in dental 
malalignment (p=0.98). 
 
Table 9 Acceptance of tooth malalignment according to IOTN photos 
IOTN grading scale 1 2 3 4 5 6 7 8 9 10 Mean ± SD
Female 3 11 24 54 32 1 0 2 0 0 3.9 ± 1.1 
Male 0 7 34 41 27 3 1 0 0 0 3.9 ± 1.0 
Total 3 18 58 95 59 4 1 2 0 0 3.9 ± 1.1 
Significance  p = 0.98 
 
5.7 Sagittal relationship of occlusion 
Angle’s classification of the molar relationship was used in the clinical examination of 
the sagittal relationship. The distributions of Class I, Class II and Class III molar 
relationships are shown in Table 10. There were 2 students (2%) whose molar 
relationship could not be measured due to missing first molar. A great majority of the 
students (85%) had Class I canine relationship on both left and right side. 
 
 
Table 10 Molar and canine relationship of students (N=120) 
Right Left 
 
Class I Class II Class III Class I Class II Class III 
Molar* 78% 6% 15% 68% 10% 21% 
Canine 85% 7% 8% 85% 9% 6% 
* 1% of cases could not be measured due to absence of first molars 
 
With reference to the British Standard Incisor Classification, Class III (61%) was the 
most commonly found incisor relationship (Table 11). The intra-examiner agreement 
for sagittal relationship assessment as measured by the Cohen’s Kappa statistic was 
0.87. 
 
Table 11 Incisor relationship of students (N=120) 
Incisor relationship Class I Class II/1 Class II/2 Class III 
Percentage  25 13 1 61 
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5.8 Occlusal relationship and dentition 
The occlusal relationship is shown in Table 12. Over half of them (53%) had overjet 
between 2-3mm and overbite between 2-4mm. Anterior open bite was found in 
one-tenth of the participants, while anterior crossbite and posterior crossbite were found 
in 18% and 27% of the participants respectively. 
 
Table 12 Percentage of overjet, overbite and crossbite of students (N=120) 
Overjet Percentage Overbite Percentage Crossbite Percentage
< 2mm 13 <2 mm 29 Anterior 18 
2-3 mm 53 2-4 mm 53 
Posterior 
unilateral 
21 
3-6 mm 25 >4 mm 18 
Posterior 
bilateral 
6 
>6 mm 9     
Reverse 
overjet 
4 
Anterior 
open bite 
10   
 
31 
32 
5.9 Index of Orthodontic Treatment Need 
It was found that one-third (33%) of the participants had ‘great or very great’ treatment 
need according to the Dental Health Component of the IOTN (Table 13). One-fifth 
(20%) of the individuals had ‘little or no need’ for treatment. The intra-examiner of 
agreement on IOTN as measured by the Cohen’s Kappa statistics was 0.88. 
 
Table 13 Percentage of Dental Health Component of IOTN of students (N=120) 
Grade scale Description of treatment need Percentage Number 
1 No need 7 8 
2 Little need 13 16 
3 Moderate need 47 56 
4 Great need 31 37 
5 Very great need 2 3 
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6 Discussion 
 
Face-to-face interviews were carried out successfully in this project and the short 
questionnaire allowed the 240 interviews to be completed earlier than expected. The 
questionnaire was easy to understand after amendments from the pilot trial were made. 
The answers of the close-ended questions were found to be appropriate. No more than 
5% of the responses given were classified into the category of ‘others’. We reduced the 
recording error by having a pair of interviewers for the questionnaire survey because 
the second interviewer could check if the first interviewer was entering answers 
properly during the interview. 
 
Due to the convenient location of the dental clinic and good co-operation of the 
participants, we were able to carry out a re-examination of 10% participants on the next 
day. The re-examination on another day called off the memory on the first examination 
of the examiner and allowed a good assessment of intra-examiner agreement. As we 
had a good intra-examiner agreement, this study showed a good validity of occlusion 
assessment by examiner with calibration. 
 
During the examination, we noted that it was easy for the HKU students to understand 
the concept of intercuspal position (ICP) by asking them to bite with their back teeth 
and swallow. The dental light provided good lighting condition for the assessment in 
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the dental chair. The use of retractors allowed good visibility to examine the molar 
relationship. All these contributed to a good occlusal assessment of the participants. 
 
In the past, many studies on the prevalence of malocclusion used Caucasians as target 
populations (Foster et al., 1974; Ingervall et al., 1978; Salonen et al., 1992; Tod et al., 
1997). The majority of Caucasians in these studies were found to have Angle’s Class I 
malocclusion (67-80%), with a minority presenting with Class III (4-6%) malocclusion 
(Ingervall et al., 1978; Salonen et al., 1992; Tod et al., 1997). More recently, several 
studies described the prevalence of occlusion for Asians; they reported that the Asian 
population had a higher proportion of Angle’s Class II malocclusion (13-21%) (Lew et 
al., 1993; Tang, 1994; Soh et al., 2005). We found that 15% of Hong Kong Chinese 
young adults had Class III malocclusion and this agreed with the previous studies.  
However, we only found a small percentage (6%) of our study population with Angle’s 
Class II malocclusion and this finding is different from previous studies (16-25%). 
 
Our study found that the orthodontic treatment demand of Hong Kong Chinese young 
adults were mainly influenced by the desire of improvement in appearance rather than 
of chewing, function or speech, and these findings agreed with other studies on various 
ethnic populations (Tang et al., 1995; Tuominen et al., 1994; Riedmann et al., 1999).  
Although it has been suggested that females have a higher demand for orthodontic 
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treatment (Hägg et al., 2001; Abu Alhaija et al., 2005), our study found no significant 
difference between males and females on this issue; there was also no significant 
difference between them in the proportion of respondents that have received 
orthodontic treatment. However, we found that a significantly higher proportion of 
female young adults had received orthodontic advice from dentists when they attended 
dental checkups. It could be that dentists might consider a higher demand of 
orthodontic treatment for females, or that dentists had higher aesthetic expectations 
when examining their female patients. In addition, we found that parental advice was 
one of the major reasons for orthodontic treatment demand; obedience and financial 
dependence could be possible reasons for our finding that all respondents who had 
undergone orthodontic treatment had done so because of parental advice. 
 
Previous studies have shown that female young adults are more receptive to dental care 
and are more aware of their dental appearance. A survey done in the UK showed that 
females went to dental services more frequently than males (Zakrzewska, 1996). 
Furthermore, we found that there was no significant difference between males and 
females in attending regular dental care, or in their acceptance of dental appearance. 
Many respondents who would not consider having orthodontic treatment in the future 
said that they did not have orthodontic treatment demand. Other common reasons for 
not having orthodontic treatment included long treatment time, high cost and fear of 
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pain during treatment. These factors would affect the utilization of orthodontic service. 
A few students had the misconception that orthodontic treatment results would not be 
good because they were too old, and this mistaken belief should be corrected through 
dental education. 
 
It is necessary to point out that the majority of respondents considered the fixed 
appliances worn during orthodontic treatment would pose a negative effect on the 
general appearance of an individual. Surely this is a reason that hinders people with 
definite orthodontic treatment need from receiving treatment.  Dental education is 
necessary to change the attitudes and hopefully the behaviour of these people. 
 
We gained invaluable experience from this community health project. Firstly, we 
learned how to conduct an epidemiological survey as well as to analyze the data 
collected with Excel and SPSS software. We also learnt some basic statistical concepts, 
such as using the t-test to compare means of two samples and using Kappa statistics to 
evaluate intra-examiner agreement on IOTN and clinical examination. These 
experiences, which cannot be learnt in a dental clinic, would be useful to us in the 
future when we conduct community dental services. We have also gained confidence in 
treating and getting along with university student patients. 
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As dentists cannot work alone, it is important to acquire the skills needed to work in a 
team.  This project has been a good chance for us to put these skills into practice, to 
work towards a common goal. 
This is the first time that we have been able to apply the theories learned in the 
discipline of Public Health (including epidemiology and statistical skills) into a 
practical project that could serve the community as a whole. We also have gained more 
insight into the factors that motivate young people to undergo orthodontic treatment, 
which is relevant to our future practice. 
It is our hope that the awareness of participants regarding the role of orthodontic 
treatment in facilitating oral health could be aroused, and that they will continue to 
maintain their oral health in the future.
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7 Conclusions 
In this study, we concluded that: 
 
Firstly, the prevalence of occlusion among young Chinese adults of Hong Kong as 
measured by Angle’s molar relationship was 78%, 6% and 15% for Class I, Class II and 
Class III on the right side respectively; and 68%, 10% and 21% for Class I, Class II and 
Class III on the left side respectively. The prevalence of incisor relationship (as defined 
by the British Standard Institute) was 25%, 13%, 1% and 61% for Class I, Class II/1, 
Class II/2 and Class III respectively. 
 
Secondly, about one third (32%) of young Chinese adults in Hong Kong had 
orthodontic treatment demand. Among them, 41% received orthodontic treatment to 
correct their malocclusion and to align their teeth. 
 
Thirdly, the most common reason for young Chinese adults of Hong Kong to demand 
orthodontic treatment was to ‘improve appearance’. Other common reasons included 
‘improving self image’ and ‘improving self confidence’. Only a few considered 
improving ‘chewing function’ and ‘speech’ as reasons for demanding orthodontic 
treatment. On the other hand, the most common reason for those who had no demand 
for orthodontic treatment was that they perceived no treatment need. 
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Finally, it was found that one third (33%) of the young Chinese adults of Hong Kong 
had great or very great orthodontic treatment need, while one fifth (20%) had no or 
little need for orthodontic treatment. 
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8 Recommendations 
Further studies with a random sample of Hong Kong Chinese could be carried out to 
verify the results of this study. Also, additional research could be done regarding 
orthodontic treatment outcomes and patient satisfaction of orthodontic treatment, to 
assess if patients’ demands and needs are met after treatment. 
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Appendix I: Questionnaire (Chinese version) 
 
1. 請問你有否曾經為你的牙齒向牙
醫徵求牙齒矯正治療（箍牙）的建
議？ 
? 沒有 
? 有  
 
 
 
    
2. 請問你看牙醫時牙醫曾否建議你
接受牙齒矯正治療（箍牙）？ 
? 沒有   
   ? 有 
   ? 我從不看牙醫 
 
 
 
 
3. 請問你有否接受過牙齒矯正治療
（箍牙）﹖ 
? 沒有 ?轉答問題 4  
? 有 ，原因是: (可選多項) ? 轉
答問題 6 
? 父母認為需要 
? 改善外觀 
? 增強自我形象 
? 增強自信心 
? 有助社交 
? 改善咀嚼能力 
? 改善說話清晰度 
? 其他，請說明
_________________ 
 
 
 
 
 
4. 以你現在的牙齒排列，你認為你需
要接受牙齒矯正治療（箍牙）嗎﹖ 
? 不需要 
? 不清楚 / 未決定 
? 需要，因為 (可選多項): 
? 父母認為需要 
? 改善外觀 
? 增強自我形象 
? 增強自信心 
? 有助社交 
? 改善咀嚼能力 
? 改善說話清晰度 
? 其他，請說明
_________________ 
 
 
 
5. 你想接受牙齒矯正治療（箍牙）嗎? 
? 想 
? 不清楚 / 未決定 
? ? 不想，因為 : (可選多項) 
? 治療時痛 
? 治療費太貴 
? 治療時間太長 
? 治療時的牙齒矯正器會令我
很難看 
? 我認為沒有需要 
? 其他，請說明___________ 
 
 
 
6. 你認為別人在接受牙齒矯正治療
（箍牙）時佩帶的固定牙齒矯正器
（牙箍）會否影響其外觀？ 
   ?正面影響   ?負面影響   
   ?沒有影響   ?沒有意見 
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7. 你認為牙齒矯正治療（箍牙）的合
理價格是多少？ 
? <5000      
   ? 5000—15000    
   ? 15001—25000  
   ? 25001 —35000    
   ? >35000  
    
 
 
 
 
 
8. 以下有十張圖片(牙齒不整程度由
輕微至嚴重)，假如是你的牙齒排
列，你認為由哪一個級別開始需要
接受牙齒矯正治療（箍牙）﹖ 
?1  ?2  ?3  ?4 
   ?5  ?6  ?7     ?8 
   ?9     ?10   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. 你認為如果牙齒不整齊，以下日常
生活中哪些範疇會受影響﹖(可選
多項) 
? 社交能力 / 朋友 
? 約會心儀對象 / 求偶 
? 就業機會 
? 自我形象 
? 自信心 
? 工作上的晉升 / 加薪機會 
? 沒有任何影響 
? 其他，請說明_____________ 
 
 
10. 請問你多久看一次牙醫﹖  
? 從來不看 
? 一年內 
? 多於一年 
問卷完，謝謝你的合作﹗ 
 
個人資料: 
 
性別 :  
? 男 
? 女 
 
年齡:____________ 
 
經手人：_______________ 
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Appendix II: Questionnaire (English version) 
 
1. Did you go to see a dentist for seeking 
orthodontic consultation about your 
teeth? 
? No 
? Yes 
 
 
 
 
2. Have you ever received any orthodontic 
advices from dentist when you attended 
dental check up? 
? No 
? Yes 
? I have never visited a dentist 
 
 
 
 
 
3. Have you had orthodontic treatment 
before? 
? No  ? Continue to question 4 
? Yes, because:  
(can give multiple answers) 
? Go to question 6 (next page) 
? Parent advice 
? Improve appearance 
? Improve self image 
? Increase self confidence 
? Enhance social life 
? Improve mastication 
? Improve speech 
? Others (please specify) 
____________________  
 
 
 
 
4. According to your tooth alignment, do 
you think you need orthodontic 
treatment? 
? No 
? Don’t know / Not sure 
? Yes, because:  
(can give multiple answers) 
? Parent advice 
? Improve appearance 
? Improve self image 
? Increase self confidence 
? Enhance social life 
? Improve mastication 
? Improve speech 
? Others (please specify) 
____________________  
 
 
 
 
5. Would you like to receive orthodontic 
treatment? 
? Yes 
? Don’t know / Not sure 
? No, because:  
 (can give multiple answers) 
? Pain caused by treatment 
? Too expensive  
? Treatment takes too long 
? Poor appearance during 
treatment 
? I don’t think I need treatment 
? Others (please specify) 
____________________  
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6. Do you think that fixed appliance 
(such as brackets and wires) worn by 
people undergoing orthodontic 
treatment affect their appearance? 
? Positive effects 
? Negative effects 
? No effect 
? No comment 
 
 
 
 
7. How much would you think is 
reasonable for orthodontic 
treatment? 
? <5000 
? 5000—15000 
? 15001—25000 
? 25001—35000 
? >35000 
 
 
 
 
8. The following 10 photos depict 
improperly-aligned teeth of 
increasing severity.  If the photos 
represent your own teeth, starting 
from which photo would you think 
orthodontic treatment is needed? 
?1  ?2   ?3 ?4  ?5  
?6  ?7   ?8  ?9  ?10 
 
 
 
 
 
 
 
 
9. Which of the following aspects of 
life would be affected if an 
individual has improperly aligned 
teeth? (Can select more than one 
choice)  
? Social life 
? Dating / Courting 
? Employment 
? Self image 
? Self confidence 
? Job promotion 
? No effect 
? Others (please specify) 
_____________ 
 
 
 
10. How often do you visit a dentist? 
? Never 
? Within 1 year 
? More than 1 year 
 
 
 
Information: 
Gender:   
? Male  
? Female 
  
Age:______________ 
 
Completed By: ______________
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Appendix III: Clinical examination form 
 
THE UNIVERSITY OF HONG KONG 
FACULTY OF DENTISTRY 
DENTAL PUBLIC HEALTH COMMUNITY HEALTH PROJECT 2005-2006 
 
CLINICAL EXAMINATION CHARTING FORM 
 
Gender: M / F                                      No.: ______________ 
Age: _______                                 Date: __________________ 
 
Part 1) Sagittal Occlusal Relationship 
 RIGHT LEFT 
Molars:  I    II    III    N/A I    II    III    N/A 
Canines: I    II    III    N/A I    II    III    N/A 
Incisors: I       II/1       II/2       III       N/A 
Part 2)  
• Missing teeth               Present(  )       Absent  
• Supernumerary teeth         Present(  )       Absent 
• Overjet       mm 
• Overbite      mm 
• Crossbite  
o Anterior             Present       Absent 
o Posterior            Present       Absent 
? Buccal        Lingual   
? Unilateral      Bilateral 
• Open bite 
o Anterior             Present       Absent 
o Posterior            Present       Absent 
? Unilateral      Bilateral 
Part 3) Index of Orthodontic Treatment Need (IOTN) 
□ 1 (None)  
□ 2 (Little)  ____ 
□ 3 (Moderate) ____ 
□ 4 (Great)  ____ 
□ 5 (Very Great) ____ 
 
 
Completed by:________________ 
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Appendix IV:  IOTN table used in the clinical examination 
IOTN 2 (Little) 3 (Moderate) 4 (Great) 5 (Very Great) 
a) Increased overjet > 3.5 and ≤ 6 mm 
with competent lips 
> 3.5 and ≤ 6 mm 
with incompetent lips
> 6 and ≤ 9 mm > 9 mm 
b) Reverse overjet > 0 and ≤ 1 mm > 1 and ≤ 3.5 mm > 3.5 mm with NO 
masticatory or speech 
difficulties 
 
c) Crossbite Up to 1 mm 
discrepancy 
> 1 and ≤ 2 mm 
discrepancy 
> 2 mm discrepancy  
d) Displacement of 
teeth 
> 1 and ≤ 2 mm > 2 and ≤ 4 mm > 4 mm  
e) Open bite > 1 and ≤ 2 mm > 2 and ≤ 4 mm > 4 mm  
f) Increased and 
complete overbite 
≥3.5 mm without 
gingival contact 
Without gingival 
trauma 
With gingival or 
palatal trauma 
 
g) Prenormal or 
postnormal occlusions  
Prenormal or 
postnormal occlusions 
   
h) Hypodontia   ≤1 tooth per quadrant > 1 tooth in any 
quadrant 
i) Impeded eruption of 
teeth (except 3rd 
molars) 
   Impeded eruption of 
teeth (except 3rd 
molars) 
l) Posterior lingual 
crossbite with no 
functional contact in 
one or both buccal 
segments 
  Posterior lingual 
crossbite with no 
functional contact in 
one or both buccal 
segments 
 
m) Reverse overjet   > 1 and ≤ 3.5 mm 
with masticatory and 
speech difficulties 
> 3.5 mm with 
masticatory and 
speech difficulties 
p) CLP    CLP 
s) Submerged 
deciduous teeth 
   Submerged deciduous 
teeth 
t) Partially erupted 
teeth, tipped and 
impacted against 
adjacent teeth 
  Partially erupted teeth, 
tipped and impacted 
against adjacent teeth
 
x) Supernumerary 
teeth 
  Supernumerary teeth  
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Appendix V:  List of materials used in the study 
 
Non-disposable items 
Dental mirrors, periodontal probes and straight probes (50 sets) 
Protective goggles (1) 
Sterilizing trays (2) 
Digital camera (1) 
Laminated IOTN photos (5 sets) 
 
Disposable items 
Gauze (2 packs) 
Caps (1 box) 
Masks (1 box) 
Latex gloves (2 boxes) 
Plastic gloves (1 box) 
Bibs (100) 
Paper towels (2 rolls) 
Gowns (20) 
Questionnaires (350) 
Charting forms (150) 
Souvenirs: toothpaste (120) 
 
Stationery 
Clipboards (5) 
Pens (5) 
 
